Pharmacological inhibition of GSK-3β produces late phase of cardioprotection in hyperlipidemic rat: possible involvement of HSP 72.
The acute, as well as late, phase of cardioprotection induced by ischemic preconditioning is abolished in hyperlipidemic (HL) rat heart. The pharmacological inhibition of glycogen synthase kinase-3β (GSK-3β), has earlier been reported to restore this attenuated acute cardioprotective effect. However, it not known whether GSK-3β inhibitors administered 24 h before the ischemic injury would restore the late cardioprotective in HL rat and, if yes, the role of heat shock protein 72 (HSP 72) in its modulation. Hyperlipidemia was produced in rat by feeding high-fat diet for 6 weeks. Isolated perfused rat heart was subjected to 30 min of ischemia followed by 120 min of reperfusion (I/R). Myocardial infarct size was estimated by triphenyltetrazolium chloride staining, while lactate dehydrogenase (LDH) and creatine kinase-MB (CK-MB) levels were analyzed from coronary effluent. GSK-3β inhibitors, SB 216763 (SB, 0.6 mg/kg, i.p.), and indirubin-3 monoxime (IND, 0.4 mg/kg, i.p.), administered 24 h before the isolation of heart, significantly decreased the I/R-induced myocardial infarct size and the release of LDH and CK-MB. The cardioprotective effect of GSK-3β inhibitors was significantly attenuated by quercetin (4 mg/kg, i.p.), a HSP 72 inhibitor, administered 1 h before the administration of SB or IND. That the late phase of cardioprotection induced by pretreatment with GSK-3β inhibitors is not attenuated/lost in HL rat heart is a new finding in our study. Our results indicate that HSP 72 acts on pathway of GSK-3β and plays a significant role in cardioprotection.